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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide such a technology for 
removing depositions on the substrate for electronic industry, 
which can reproduce a cleaning liquid which is once used for 
cleaning, through a treating method using an ozone having 
substantially less change in concentration, and which can remove 
ultra-fine particles without giving chemical damages to a filter for 
removing fine particles or a liquid feed pump and reuse the 
cleaning liquid. 

SOLUTION: This method for cleaning the surface of a substrate 
for electronic industry is used to clean the surface of the 
substrate for electronic industry and to remove depositions on its 
surface, and it includes the following steps: (a) a step to supply as 
a cleaning liquid containing at least one kind of acid of 70 wt.% or 
more that is selected from an acetic acid and a propionic acid and 
to remove depositions on the surface of the susbstrate; (b) a step 
to move the cleaning liquid once used in the step (a) to an ozone 
dissolving container and aerate a gas containing an ozone of 150 
mg/liter or more to the cleaning liquid in the container so as to 
dissolve organic substances in the liquid; and (c) a step to aerate a 

gas containing no ozone to the ozone-aerated liquid in order to remove the ozone in the liquid for 
reproduction. 
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x-A±ciSi |UB#^^-y'y^x 5r«^-r h J; 
fc. w*>. ^■yy^^a*^co3ry'y*"x$:ie« : 2 5 

hVN'^y2 6T'ffi«2 50**fc:»4yXyP2 7lCj|l 
0, yX;P2 7 2rP®?yX^9i:Mfif?^<. 
[004 1 ]^J11. 2//m«^fvn'yIMl/yX 
MC28T- 3m*tthWmV 3--^* 10 0 0 
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y y -/ hiv-x^T^x.-^zm^L. mmzxv'ysx 

)V2 7M200m g/y -y WUD^V'ytfXSrflga 1 
'J 'y h/l//^t">x-^±cOPS?flt^gi5^^^-fttt^„ 

l 0#T^^xMl(ii^*§ii^. ^^^-v'yco#t*& 
mkir (^30 »flL t tTV y coffin L. *>x 
0 0 0 r pmX'®W;Z-£X&mZtt. 

z&A,tmmmcr>mwum ( g 1 1 tit Lx^/y^xh 

*Yy*imL. uitx hmmmiz^rv yymtti. 
z com® i o &vm®m.X'ffi s nz> t mwmmcow&z 
ssi o*>^sio' izwmttz* ztitnmiz, m- 
hi o^coxyycoimzifitL, mmco^y^yy^ 
PjB&u wtw&k, ®mio*co*yytemikLtz. z 

ttwamft o tc. ±ibct) j; a iz Lxnt>titz®$s i o i^i 
izh&m<mwt$:jx>u9iz®te-f&. eu 

vyx*mmz-th„ *y>-*m#<a&Mf 1 o ■ 

[0042] m& wwmzmmm 1 1 mmttv'yiz x 
&mm*<7)]s> : xh-ftMZ'fTo<r>x\ mm#yy° (?) 
^mm?j>i<?- (f) izizxyymmcom^mtf-dm. 

[0043] ^Wc7)^-v : &||i.^S^PiST±ieo 

&Mx*mwkv yxt^ts^mK mmm.i-mmt 
ttffixmF%mmmAZ%#>fz tz^i. oxio»b 

=f- /cm2 Oit?f t X V tfc . HMD SffS3.Xl3.bA, 

[0044] [hwj 3 ] ^mtf^xxm 2 tc^-r J; a 
%7i<.fatfy7%zwzwm<?)sx>i'Zft&L, iit^t 

2oc7)yXVU9. 2 7£g£$;i7t. 2 8{i^^C0tt 
$afX . 2 9 co y XiVXh h . ft^Mf 2: / X/U 2 9 

^li^/yMf3 0T-j8«fix3 1 <nWy ; ®*>\Z.tb 

h yzistsnx zmz ik/jxrwtssm 3 2 

[00 4 5] ;5WU'g3 2£S«^ftf1\ H»l. 5/zm 
CO I X5 5 SkvXhMcoMffiii^x-^N?: 1 0 0 0 r 

p m-C'tiiiK^^, 'tmrnzmtemfr^zam 2 s y y -y h 

^/#t'^A L . JTV* VilS 200mg/y-/h 

v'yax^^M 0 . 3 y •/ h- )v/-frx'&wg 3 0 t,zmx 

u>-xwi^«^S6W2tiRi«^ii]5fit. mm 
<,z<nm%ttmiimtfx'mt^mjm& * %#>tz t z 

[0046] iy *-;\5®.co>i£Mzmz-tzm. m&mm 
fcffcifc Lx*v'y$-m®& 1 ocr>^/yy<y y 5 



1 /2#*3HT^S £ t Sr5ll2L/io 
[0047] [ jUM^M ] 5^'7XT'ia 3 \,Z^-f± 0 
tcmVR.%?4 7<7>yX)VZW$LL. mMM3cr>^tf7 

xmyx/^m^mifz. s3\t^Yyi}xcr>m^ 

X\ 3 4i?*:cr>;XiVX'h%>» S XfUcoft^frbmS&Z 

m->xmwi.miziiiimzmiiim3 1 iz*yy*fxzv:z& 
t* . mm^V3 5 & 3 6 izffiftitz&mi 
*yy;x>i><r)9txmtLX. *v'ytfxttl>(,zmin 
m^w-ix^ *-^mizmm-h . 

[0048] MSI. 5um<7)l X5 5 5l^>-'XhK<50 
M^S^x-^^l 000 r pm-C[HHK$-ti\ 8 0M4 
%c^i!St7j<T-#tf)^Pffi!$r«i^'»*^»BaE 1 . 5 S 'J 

y -y b^yfpxmx t . f/ymm 2 s 0 m g / y -y h 

;u^^-y>^x^»s® 1 y -y h/U/^T'^^3 3tC^ 
AU^x -^±^K#(t3^ . «20 fPXb- : JX hmt 

mzztitz. oyxamt. vyxmizmmnsomm. 
mizmmn^nMttfrffixmttMfcmmzxifrtz t z 

2. 1 X 1 O^Jl^/cm^^i;^^^. fflV^ 

[0049] cnsfe0ij5) mmm 2 iz&^x mi co 2: 0 

m-t&z cDtmmcomm&cDitz w h izattmm&z 
mmmmz 1 ^-3 o#\ 1 mcommmmz loosyy 

-y h^^-TI, t 2 0 y -y hyUc7)^T1i5B#^tii^y 

t % o . v>i^*b#s 3 o 7 common 
mm* 2 y -y h «r fc tc** . 

[0050] ^»»»*3fflfflV\ JttClfflf) 

i ffl^SHT-^v'yvN-^o^co^^y^yy >^ 
srff^. m& \mv>m&x**Yymkx^bixrcm»m 
m*ifcmzm&~thz kznuoiz-t&t. *vyn 
-isco^m commz&o&m^KKK) . mmn 
t> ^-ft-t hzt 36«aj*4 . ±iB^a^r ^ or» 3 y -y 
h;K0SJI"C^-tr. mwtocnim&mi&tf&tc^z t it 
3c£mxHt£L\\ H4(i. ZcoXot,z3Mcom-^m 

m^h^comucommX'fohtf. ^sio^i 
$:^L. mcD2mcomm&m^*^i,fzmx*hh« 3 
mnm&mwgi i ^wt LfciwmrfEs-?- s. 

a#®af^^Mif-v y^-ecom-hmwm 1 1 tc 
ioar-ri. zcomm^/yftM&'n-ox^&®& 

10lzA&£o. n-MB3 8*»<i>co«KKS:aE»l Oco 
o — h 3 9 te8SLattiliJ8»4 0 SrHlte»|84 1 T'«tc 

[0051] di-Ain^ («i.tf2 5tit) saat 
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& i o tiw/y^v^- &ntm&%<m9&^/ 

>\mm 1 3 fc 3 ^nVU7"4 2 \>Z X Off a . 3}jA>7" 
4 2^IS(t^O<4. B£$&$«1 8CA92X*:zfcr$ 

jM^«4 0c7)^5r^3^ (EK^~f) (CMb 
U m2§tf{4^VWN-i>SrffVK ft 1 SSS<0K*V 
y£ix*B£Bi«S£^:/4 2. 16, 17£i§H"C 
0. 0 5 txmtfT*t4 Xcr>y -ySfflBi? <)V$— ( F ) 

Lit t>mm*4 o&mi l . tm 
\m*m<r>&-T°\s -jx vmmfi'fifrti. i comma 

S. ft. 4 4 (i 3 M^f i: L-T „ 3«<3W£J8B£»* 

coo 52] mmM3tmti' : Jxhmtt*>*-^i l z-? 
^xm Lffi&$k®-x*zcr)3 ®m£m*-Km%mw.t,z j 
3oottau«*fTojt. ui?xhMmxmi4o& 

ffvM 8 0 S y U -y WHSffl ) . J: £ 'J 

ttSEX 2S'J'J -y YlV/lfrX- 1 0# ( 2 0 5 U U -y 
j$ffl)tTC\ 40 00r P mtxe^ILt. 

4 0<75HIlEii:l lUl^^^Ut. *a<7)[l]ewf*T"(±ll^ 

isii ^ h o . i %*-y-x-&£ fix 

*fi(42x l 0 13 M^/cm2iy.T-C-S>-3^. fotl 
JWi£ ^B#^T'«^ 1 0 U -y h ;PT* 0. 1 IScS "5 3 0 5 

•j y y h^fcffi*^*Tgt^ai*l.. ioifcfWfc-ctt* 
x\ at a, y£m.j)mmm&*& . 

[0053] (^61^63 ^V>-jftg^ttJ*§^'ft«V> 
m&fecD-J * y&AZff-o tz UiSxhX'i>'*?->lzJ: 

otiistr -y yy^^frh-f^zmmth z t *»as* 

L. *Vy^Ji)Vtfyf&hm®W i ~&*mi.tz&. m&m 

m&s xmzw& Ltewatf y xmrnrnzmx-* v >^ 

[00 54] ^/Urffv-BKiffiia^iSriliifsJ-VvcoSSF 
Jg#A # < 3rS . Li? Vtm\±W&£# 16. 7 'C&cD 
T\ *BbS- 2 1 . 5x:cr>y°xi¥*ymz 1 0U« 

5 Omg/U -y h/K^BSRt: i OtfV'i'S-fi&fnS-ltJt fc 

i *>*yym%.8 o o p p m^tf/bix?. c t 



tg^-ri.^, 05 tc^-r j: a tcgtvt >j >-x?g^$r 
at^^5^»^^y'>«««^fflaiw!»4 6 (cms. 

5!-V>'^l4/'0^2 6fc«fc 0tt^« : 2 5T'«*&?ix 
4. ail^U >-x?g(iiM?K^>-r ( P ) T'J >-^?S« 
^1=4 7Ct 0 , iW^zPiST' ( F ) £*£-c y 
yX;P2 7 lzmt>tlZ> . 

[0055] ms#7xm0**/>mffl*mmBi4 
5 fc jfesfib^aE^aosaj ^ 9x-h &m&s 4 9 wmm 
yijxm%u 5 1 #f£(t^»:fu z<^mz.n7i.y -/mm 

BiPTF EScDAVL-y 5 2 A«K 0 ^fe^l^Iil 

4 . ta*f*^ ■owy 5 2 & m t s t *y >t&ft«>i3£if 

[ 0 0 5 6 ] miBMXZtliz 1 . 2^mcoJ»$«y^7 
7?«1/^MX5 0 0 <ffiA«) tC«t. "B 
M^-yJ-lO'Vcm 2 , 3 0keVti^AUML. 

yM700ppm, 5~8°Ccorab°^-yKl OS* 

%<ow&rz\ ma.2 5 y y -y Y)v/vj<f> 1 0 0 0 r P m 
ioxf ygfe^^i^-HS^^. |s]Dffl^;^iayyx?g 
t-i o^isia^xh-yy^x^^T^. xfyfej|fiS3E 

[0057] CIQft«7D VT7-T4 7^yxyfy 

y i i. 8s*ffljDiT'« 1^ ^ b l . mmz * 
h mmm l < h <r>x\ mmr 9 x ± s r >/ ^ v 

mzZiLx z tdtmmyy x-?x'umtftc v ^ . ^u-^ 

XMX555 Srffiffl LT^coJ; 5 HjgfcffljDltfe^x 

fr^XlOHIf/cm?. CuOTxiO'Wc 
m2, Zn*>*l. 2X1 O^JK^/cm^aiSiut. 

[00583 RaHcf^)fiu^ , >x-^Ntmt=»U'C. n 

N0 3 : 7 011%) 3 Oii%(^«*fflV^:i 
tt, ai^it, H*ftWli:ia|*fc:iftffLfc. (it. 

xt-^gfe^B#ia{±3 o#t L?t. r tm&comxv yx 



# 
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•Cj@M*yy*u ^f^iu, Mift^x-^^ 

ov mitt X o (c&Rjc* £S£S Lfci: ±1 B7C 
*ODWfiT.fcj&* 5 x 1 0 9 Wft/c m^XTt . iWM: 

[0059] CHS6CT8 3 *NW*I*S>? y-^/P-A 
«o#H*W»fc«U sK^l^* WfflMBWfc 
fc*l4HMDSWi-AiSftt41^^, .ICO 

— -re. Kffloe^-THIffltf^iiSrt.. SltCu^ 

X\ SffttO* 4 c u X-mm L tz C u £ 7 y ffi*^ 5 x 1 
o^MB-CH M D s £&*B Lfc«ra*ffc£ L/c . £ *>Kft 
Wt , MiliR(C4-y>1KC2 5 0mg/'J y h/UOtf;*. 

■c* v >- * ttfn l tiM<o y x;Hfctti-esia 1 #cox tr y 

t« 4 Cu<«#li6xl0 11 Jlf/cm 2 ifeot. fcfiB* 
8(99. 7%) 9 8£fc*fU 'Mfm (9 6%) 2§ 
2r3ni7t?Ft^T'{i 64 CucOS#M(i3x l o^SHVc 
m2T% S^ift^ttLT^-yig ( 5 0%) £1/2 
0 0S«airr*i: 64 CuO»ff*tt4X 1 0 9 If/c 

m 2 1 &#%mmmfi&t>tuz. m®9 5® ■ mtm 

5^<7)i5t^T'(S 64 CuCO«#fi(i3x 1 0 9 If/c 
?UK^$4.tcii-rt 64 CuOgt?f^*(iffiTU. PK6 

oss% ■ «Kig4 osi%Tii 64 cuU:jjfcA,i:i&4: 

[00 60] 

izwimmi;nw?TMmmmm<ttwm* mm 
Lxmz Ltzrn^. znmmmzxYyz&tstfxx'tt 

cot-, ttflWfifbPfrbfu «SSffiffli±S*4. 'jy^C 
[006 1] iJt*fMB«JS31»fc:**ffifflL.=flrv^<o 



[0062] *^HJfc*3V->TJ±. SI^««*-pflBft**i. 

&<r>x\ m^m&cr>*v'>tfm$ffimzftm lx . iu 
yri/ys*^^ i- fcartrffl«Hsaap^-HRu>-ci» 

UT, *, mi. ffiMmzialzzkizj: 
9. AW5aSftt>|S|i^t:l»*aj*ft. 
[0063] ift»«<DiW4*yvK£**fifc*»tfc 
ft, *yy*Bfe*LTflB!ISffiffl-rs<OT. 

ii^ 7 >ym®mwmmxy7°*7°7x+ -y ^ ^costtsg 
«^THRt=^y>'*!ifflac»-c'«A<oa5<i*«* 

[0064] 

[01] *^$:^xb°ygt?tT'^o^*OMffi 

[H2 ] i -^>coy xivvft* otz <07m#y 

[03] *^BJ^ i -^.co y X/l^T'ff^ d b * c7)Pi^||^r 

[04] 3«^yy4Mws»&fflifc*««wiai*' 
^-r«B&0o 

[05] a^M^fc y vx&tifitttitz^&mnmw.* 

[06] *yy«^»JB9l«iS*5^1tt4:0. 

1 . ^x.-J\ 2. ^X-v'N^ft 

3. XfyHteW 4. Xt°ylg»g(3 

5. ^VA-jg 6. ft^- 

7. #f^^Sfl 8. ft^ttSSW 

9. gt^ffiyx^ io. Jtv'yftfm^ 

1 1 . 1 2. 

i 3. A/py 14. ^svpy 

1 5 . *->/ymm 1 6 . >y ^ 

i7.e*3 7 ; is. n£.m&mmm 

1 9 . mm&mw&g 2 0 . /^ux 

21. rt>vy 22. ^-yy^^ijoa 

23. -rrvmtm 2 a. ^y^-mm 

2 5. */yfl||&f 2 6. vn';U7' 
27. *V'y®teSX>U 2 8. gfe^*^ 

2 9 . mftffi; xiv 3 0 . ^v>#xm 



3 1 . jfyyjgtf) 
mm 



32. • tt^s 



# 



• 



I 



3 3. **/y*fxmtrtt 34. *VVJX)V 

3 5 . mft&m^v 3 6 . 8b*ss8m> 

3 7 *y> • ac»*BE»a}« 4 0 . gft* 

4 1 . BIKffifl 4 3 . gtiffff 

4 5 . ^snti 4 6 . :*y>t£ft« 
mmmm 

[HI ] 
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4 7. U 4 8 . 

5 0. HtR • BM£S:WfflS» 

5 1 . *yytfxmiM 52. y vmmmsn'* 

5 3. **/>3 




[H2] 

r 

2 8 

zi 



3 .1 



^3 2 





F^-A(##) 3B201 AA03 AB01 AB34 BB22 BB96 
CB01 CC01 CC13 CC21 CD22 



